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[Title of the Invention] Method for Forming Terminal Portion 

on Electronic Element Having Three-Dimensional Structure 

[Abstract] 

[Object] The purpose of the present invention is to provide a 
method for forming a terminal portion on an electronic element 
having a three-dimensional structure, which permits reduction in 
number of components and assembling man-hour, and provides improved 
reliability in the mounting of the electronic element onto a mother 
board. 

[Structure] An electronic element having a three-dimensional 
structure comprises a plurality of electronic components 4 which 
are arranged in a vertical direction and sandwiched from both sides 
by printed wiring boards 2. When forming terminal portions for 
mounting the electronic element on a mother board 22. a plurality 
of through-holes 31 are formed on the mounting end portion of the 
printed wiring board 2. such that the through-holes align in a row 
along the end surface mounting onto the mother board 22 . The bottom 
end portion of the printed wiring board is then cut off along the 
straight line connecting the substantial centers of the plurality 
of formed through-holes 31. The substantially semicircular 
portions of the through-holes obtained by this cutting are employed 
as the terminal portions 24. 
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10015] 

[Embodiment] An embodiment of the present invention will now 

be described in reference to the attached drawings. Figs. 1-4 show 
diagrams for explaining a method according to an embodiment of the 
present Invention for forming terminal portions on an electronic 
element having a three-dimensional structure. In these Figures, 
components corresponding to each component in Figs. 5 and 6 
illustrating the prior art are indicated by like reference numerals . 
Explanation of these corresponding parts is omitted. 
[0016] Fig. 1 shows an electronic element having a three- 

dimensional structure mounted by providing terminal portions 24 
on the bottom portions of two printed wiring boards 2,2 of the 
electronic element, and soldering the terminal portions 24 with 
solder 25 onto pads 23 of a mother board 22. 

[0017] A method according to the present invention for forming 

the terminal portions 24 on the printed wiring board 2 will now 
be explained. Fig. 2 is a view of the bottom end portion of the 
printed wiring board 2 looking in the direction of the arrow Y shown 
in Fig. 1. 

[0018] As can be seen in Fig. 2. the terminal portions 24 of 

the printed wiring board 2 are placed on the pad 23 of the mother 
board 22 and soldered by solder 25. When forming each terminal 
portion 24. through-holes 31 are initially formed, during the board 
manufacturing process, on the bottom end portion of the printed 
wiring board 2 in numbers corresponding to the desired number of 
terminal portions as shown in Fig. 3. 

[0019] Reference numeral 32 of the through-hole 31 indicates 

a copper-plated portion. After forming the plurality of 
through-holes as shown, the half portions of the through-holes are 
processed as shown by the portions indicated by slanted dotted lines . 
to be rendered in a state Illustrated in Fig. 4(D). The shape of 
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the printed board is formed as such during the board manufacturing 
process, 

[0020] The semicircular portions of the through-holes shown 

in Fig, 4(D) are the terminal portions 24. Fig. 4(E) is a view of 
the printed wiring board 2 of Fig. 4(D) looking on the bottom end 
surface. The portions indicated by slanted solid lines are the 
copper-plated portions on the internal surfaces of the 
through-holes 31. 

[0021] As the terminal portions 24 can be formed on the printed 

wiring board 2 by the above process, the necessity to fixate, as 
conventionally done, stud pins 11 or terminals 20 shown in Figs 
5 and 6 is eliminated. The number of components can thereby be 
reduced. The assembling man-hour can also be reduced because the 
process only Includes forming the through-holes 31 and cutting. 
[0022] Furthermore, the reliability in the mounting onto a 

mother board can be enhanced because the possibility to become 
disconnected from the bottom portion of the printed wiring board 
2 after being mounted onto a mother board is eliminated in the 
terminal portions, while this disconnection can occur in a stud 
pin 11. 
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